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Disclaimer: 

The  information  provided  in  this  document  is  intended  as  guidance  only  and  is  subject  to 
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applying  the  law.  In  the  event  that  there  is  a difference  between  this  document  and  the 
Specified  Gas  Emitters  Regulation  or  legislation,  the  Specified  Gas  Emitters  Regulation  or 
the  legislation  prevail. 
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1 .0  Project  and  Methodology  Scope  and  Description 

1.1  Protocol  Scope  and  Description 

This  quantification  protocol  is  applicable  to  the  quantification  of  direct  and  indirect 
reductions  of  greenhouse  gas  (GHG)  emissions  resulting  from  the  implementation  of  two 
kinds  of  innovative  practices  on  swine  farms.  First,  the  protocol  quantifies  GHG 
reductions  achieved  by  feed  substituting  practices  that  decrease  emissions.  In  the  feeding 
component  of  the  Pork  Protocol,  these  practices  substitute  ingredients  in  the  feed  to  reduce 
excretion  of  volatile  solids  (VS)  by  increasing  energy  digestibility  and  to  reduce  excretion 
of  nitrogen  (N)  by  optimizing  amino  acid  balance.  In  the  storing  and  spreading  component, 
these  practices  substitute  the  season  and  frequency  of  manure  spreading  to  decrease  the 
conversion  of  VS  to  CH4  in  storage  and  to  decrease  emission  of  N2O  after  spreading. 
Second,  the  protocol  quantifies  reductions  associated  with  pig  husbandry  practices  that 
increase  efficiency  by  generating  less  manure  per  unit  of  pigs  raised.  These  practices 
reduce  manure  excretion  by  decreasing  the  feed  and/or  by  decreasing  the  time  needed  to 
raise  the  pigs  under  project  conditions.  FIGURE  1.1  offers  a process  flow  diagram  for  a 
typical  project. 

The  Pork  Protocol  does  not  prescribe  the  efficiency-type  practices.  Rather,  this  protocol 
serves  as  a generic  ‘recipe’  for  project  proponents  to  follow  in  order  to  meet  the 
measurement,  monitoring  and  GHG  quantification  requirements.  As  long  as  the  proponent 
provides  the  evidence  that  less  VS  and/or  N is  excreted  per  unit  pig  raised,  the  practice  fits 
within  the  scope  of  the  Pork  Protocol.  From  both  kinds  of  innovative  practices 
(substitution-  and  efficiency-type  innovations),  the  total  amount  of  VS  and  N excreted  is 
decreased,  resulting  in  reduction  of  CH4  emission  from  stored  manure  and  in  reduction  of 
N20  emission  from  land  receiving  manure. 

The  Pork  Protocol  quantifies  emissions  reductions  on  the  basis  of  the  pigs  raised  in  the 
project.  Thus,  the  starting  point  for  all  quantification  is  the  number  and  weight  of  pigs 
produced  in  the  project.  To  calculate  the  VS  and  N excretions,  the  Pork  ProtocoLuses 
baseline  pig  performance  (supplied  by  the  project  proponent  or  taken  from  sector-level 
standards)  and  baseline  manure  storage  and  spreading  practices  (set  baseline  of  fall- 
emptying) to  estimate  the  excretions  that  would  have  occurred  if  the  pigs  in  the  project  had 
been  raised  under  baseline  conditions.  Then,  the  recorded  feed  and  sales  information  and 
the  documented  manure  management  strategy  are  used  to  calculate  the  project  condition 
excretions  and  emissions.  This  approach  (1)  ensures  the  functional  equivalence  of  the 
project  with  the  baseline  scenario,  (2)  eliminates  the  potential  for  attributing  offsets  for 
decreased  numbers  of  pigs  raised,  and  (3)  emphasizes  the  efficiency  objective  of  the  Pork 
Protocol;  namely,  to  encourage  practices  that  decrease  GHG  emissions  per  unit  weight  of 
pigs  raised.  FIGURE  1.2  offers  a process  flow  diagram  for  a typical  baseline 
configuration. 
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FIGURE  1.1;  Process  Flow  Diagram  for  Project  Condition 
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FIGURE  1.2:  Process  Flow  Diagram  for  Baseline  Condition 
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The  boundary  of  the  Pork  Protocol  encompasses  the  bam  where  the  pigs  are  raised,  the 
facility  where  liquid  manure  is  stored,  and  the  land  where  the  liquid  manure  is  spread.  The 
project  may  include  a number  of  sites,  and  a variety  of  enterprises,  but  all  project  farms 
will  address  the  activities  within  the  boundary  of  the  Pork  Protocol. 

The  Pork  Protocol  implements  science-  and  policy-based  principles  and  decisions  that  are 
similar  to  those  implemented  in  the  Pork  GHG  Project  Builder  Software™  (“Builder”), 
distributed  by  the  Canadian  Pork  Council.  Users  of  the  Alberta  Pork  Protocol  may  choose 
to  user  the  Builder  to  assess  opportunities  for  creating  offsets,  or  to  complete  the 
calculations  of  offsets.  However,  users  must  ensure  that  the  assumptions  and  procedures  of 
the  “Builder”  match  the  requirements  of  the  Alberta  Pork  Protocol. 

To  demonstrate  that  a project  meets  the  requirements  under  this  protocol,  the  project 
proponent  must  supply  sufficient  evidence  to  demonstrate  that: 

1.  All  farms  in  the  project  are  currently  feeding  swine  (farrow,  farrow  to  wean,  farrow 
to  finish,  nursery,  feeder  operation)  as  confirmed  by  an  affirmation  from  the  project 
proponent; 

2.  All  farms  in  the  project  are  currently  storing  liquid  manure  for  a minimum  of  9 
months  as  confirmed  by  an  affirmation  from  the  project  proponent; 

3.  All  farms  in  the  project  are  currently  applying  manure  or  custom  applying  manure 
to  land  as  confirmed  by  an  affirmation  from  the  project  proponent; 

4.  All  farms  in  the  project  can  demonstrate  a change  in  practice  in  at  least  one  of  the 
Feeding,  or  Storing  and  Spreading  components  of  the  Pork  Protocol.  The  evidence 
for  change  in  practice  varies  with  the  component  of  the  Pork  Protocol: 

o Feeding  component  — decreased  N and/or  VS  content  in  the  diets  and/or 
decreased  feed  consumption  per  unit  pigs  sold  relative  to  the  project-specific 
or  sector-level  baseline.  Decreased  feed  consumption  per  unit  pigs  raised 
may  be  achieved  by  a range  of  practices,  including,  but  not  limited  to: 

■ Split-sex  or  phase  feeding; 

■ Wet/dry  feeders; 

■ Improved  ventilation/temperature  control  in  the  bam; 

■ Improved  health  status  of  the  swine  herd; 

■ More  efficient  genetics;  or 

■ Additives  to  improve  feed  efficiency. 

o Storing  & Spreading  component  — change  to  spring  or  spring-and-fall 
emptying  and  spreading,  where  the  baseline  for  all  projects  is  set  as  fall 
emptying. 

5.  The  quantification  of  reductions  achieved  by  the  project  is  based  on  actual 
measurement  and  monitoring  (except  where  indicated  in  this  protocol)  as  indicated 
by  the  proper  application  of  this  protocol;  and, 
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6.  The  project  must  meet  the  requirements  for  offset  eligibility  as  specified  in  the 
applicable  regulation  and  guidance  documents  for  the  Alberta  Offset  System. 


Flexibility  in  applying  the  quantification  protocol  is  provided  to  project  developers  in  three 
ways: 

1.  A project  proponent  may  choose  to  implement  only  one  component,  e.g.  practices 
to  reduce  methane  emissions  from  manure  storage,  but  they  would  be  required  to 
perform  the  calculations  for  the  other  two  components  to  ensure  the  net  balance  of 
GHG  emissions  is  still  positive.  This  must  be  shown  in  the  project  document; 

2.  If  a farm  has  both  solid  and  liquid  swine  manure  systems,  the  feed  for  pig  classes 
under  liquid  manure  can  be  split  out  and  applied  to  the  Pork  Protocol; 

3.  Site  specific  emission  factors  may  be  substituted  for  the  generic  emission  factors 
indicated  in  this  protocol  document.  The  methodology  for  generation  of  these 
emission  factors  must  be  sufficiently  robust  as  to  ensure  reasonable  accuracy;  and 

4.  The  Pork  Protocol  promotes  a project- specific  baseline  (based  on  real  historical 
data),  but  allows  for  selection  of  a sector-level  baseline  using  regional  data  for 
feeding  (Livestock  Feed  Requirements  Study  2001).  All  proponents  will  use  fall 
spreading  as  the  baseline  practice  for  the  storage  and  spreading  component  of  the 
Pork  Protocol.  The  Quantification  Plan  of  the  Pork  Protocol  specifies  the 
calculations  to  be  used  for  each  option.  Farms  that  were  not  operating  at  the 
Eligibility  Start  Date  (January  2001)  may  use  their  start-up  feeding  data  as  a 
project-specific  baseline,  or  they  may  choose  to  use  the  sector-level  feeding 
baseline  to  participate  in  Pork  Protocol  projects.  All  Baseline  and  Project 
calculations  could  be  made  using  the  Pork  GHG  Project  Builder™  (“Builder”) 
Software,  with  the  condition  that  the  user  ensures  the  Builder  is  compatible  with  the 
Alberta  Pork  Protocol. 

If  applicable,  the  proponent  must  indicate  and  justify  why  flexibility  provisions  have  been 
used. 


This  quantification  protocol  is  written  for  the  swine  farm  operator  or  project  proponent. 

Some  familiarity  with,  or  general  understanding  of,  the  operation  of  a swine  farming 

practices  is  expected. 

1 .2  Glossary  of  New  Terms 

Emptying  season  The  time  of  year  that  the  manure  storage  is  agitated 

and  emptied,  and  the  manure  applied  to  cropland.  In 
most  regions  of  Canada  it  is  illegal  to  spread  manure 
on  frozen  crop  or  forage  lands  during  the  late  fall  and 
throughout  the  winter  season.  Therefore,  the 
emptying  season  for  the  majority  of  Canadian  pig 
farms  will  be  early  spring  prior  to  spring  planting, 
throughout  the  summer  on  annual  crops  or  perennial 
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Farrow-to-finish 


Farrow-to-wean 


Feeder 


Feed  Efficiency 


Feed  wastage 


Indoor  deep  pit 


forage  stands,  or  throughout  the  fall  following  the 
harvest  of  annual  cereal  grains  and  oilseeds. 

A term  used  to  describe  a pig  farm  on  which  animals 
complete  their  entire  life  cycle,  from  birth  to  market. 

Term  used  to  describe  a pig  farm  on  which  the  main 
product  is  a 5-25kg  pig.  These  young  pigs,  known  as 
‘weaners’  are  sold  off  the  farrow-to-wean  farm  to  a 
finishing  operation  that  would  grow  the  weaners  from 
5-25  kg  to  an  approximate  slaughter  market  weight  of 
115  kg. 

The  term  for  a pig  which  has  reached  a total  weight  of 
25  kg  or  more  and  is  in  the  final  stages  of 
development  for  a slaughter  market.  A feeder  pig 
will  be  marketed  at  roughly  1 15  kg. 

For  any  swine  enterprise,  feed  efficiency  is  calculated 
as  the  total  weight  of  pigs  sold  divided  by  the  total 
weight  of  feed  used.  In  the  Pork  Protocol,  increased 
feed  efficiency  (less  feed  needed  to  grow  the  same 
weight  of  pigs)  is  accepted  as  an  indicator  of 
increased  energy  efficiency. 

The  amount  of  feed  that  is  wasted  by  the  pigs  during 
the  rearing  period.  Feed  wastage  usually  occurs  at  the 
feeding  station  within  the  pen  area.  Feed  can  be 
wasted  as  a result  of  any  number  of  management 
practice  decisions.  For  example,  if  the  feeding  station 
is  not  properly  adjusted  so  that  animals  have  access  to 
excessive  quantities  of  feedstuff,  rooting  in  the  feed 
trough  may  result  in  excessive  feed  wastage,  or  if  the 
feeders  are  not  properly  sized  and  the  animals  have  to 
step  into  the  feeder  to  access  the  feedstuff  high  levels 
of  feed  wastage  can  be  expected. 

Indoor  deep  pit  bams  are  constmcted  with  deep 
basements  to  store  liquid  slurry  that  passes  through  a 
slatted  floor  system  on  which  pigs  are  housed. 
Manure  is  not  removed  from  these  bams  to  an 
external  storage  on  a regular  basis.  Manure  is 
removed  directly  from  these  bams/manure  storage 
structures  when  manure  is  being  applied  to  cropland 
only.  Deep  pit  bams  require  constant  ventilation  of 
the  manure  storage  under  the  animals  to  avoid  the 
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build-up  of  potentially  lethal  manure  gases  in  the 
bam. 

Nursery 

A pig  bam  designed  to  house  animals  from  the  time 
they  are  weaned  (about  5 kg)  until  they  reach  a 
sufficient  age  and  weight  (25  kg)  to  be  moved  into  a 
finishing  bam.  Nurseries  are  specially  designed  to 
allow  pigs  need  to  develop  immune  responses  before 
being  transferred  to  a finishing  facility. 

Outdoor  slurry 

Outdoor  slurry  is  used  to  describe  a manure  storage 
structure  that  is  outside  of  the  pig  bam.  Outdoor 
slurry  containment  systems  generally  consist  of  two 
types:  a round  concrete  manure  storage  structure  or  a 
rectangular,  earthen  storage  structure. 

Phase  feeding 

Phase  feeding  is  a management  system  where  the 
composition  of  a finishing  ration  is  altered  throughout 
the  finishing  growth  cycle  to  reflect  the  deceased 
requirement  by  the  animals  for  crude  protein.  The 
result  is  a lower  cost  of  finishing  pigs  to  market 
weight  as  sources  of  crude  protein  such  as  soybean 
meal  tend  to  be  one  of  the  more  expensive  feed 
ingredients.  Additional  benefits  include  reduced 
nitrogen  output  in  urine  and  faeces  when  animals  are 
fed  closer  to  their  crude  protein  requirement  and  are 
not  required  to  pass  excess  nitrogen  through  their 
digestive  systems.  Flushing  excess  protein  (nitrogen) 
is  costly  in  metabolic  energy  and  increases  the 
amount  of  water  consumed  by  finishing  pigs, 
increasing  the  volume  of  slurry  produced  on  the  farm. 

Split  sex  feeding 

A management  practice  used  to  increase  the  feed 
efficiency  of  finishing  hogs.  Barrows  and  gilts  (male 
and  female  feeder  hogs)  require  slightly  different 
mineral,  protein  and  energy  levels  in  their  rations  to 
achieve  their  genetic  potential  for  efficient  growth. 
By  separating  males  and  females  (sexing)  prior  to  the 
animals  populating  a feeder  bam,  it  is  possible  to  feed 
a male  ration  to  the  barrows  and  a female  ration  to  the 
gilts  corresponding  to  the  individual  needs  of  the  two 
animal  populations  in  order  to  achieve  a high  level  of 
feed  conversion  efficiency. 

Volatile  solids 

The  undigested  organic  portion  of  feed  that  is 
excreted  by  pigs  as  manure  and  is  potentially 
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available  for  conversion  into  methane  during  manure 
storage  through  natural  microbiological  processes. 
Non-volatile  solids  include  any  dirt,  ash  or  other 
inorganic  materials  that  may  be  contained  in  hog  feed 
and  cannot  be  converted  to  methane. 
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2.0  Quantification  Development  and  Justification 

The  following  sections  outline  the  quantification  development  and  justification. 

2.1  Identification  of  Sources  and  Sinks  (SS’s)  for  the  Project 

SS’s  were  identified  for  the  project  by  reviewing  the  seed  protocol  document  and  relevant 
process  flow  diagram.  This  process  confirmed  that  the  SS’s  in  the  process  flow  diagrams 
covered  the  full  scope  of  eligible  project  activities  under  the  protocol. 

Based  on  the  process  flow  diagrams  provided  in  FIGURE  1.1,  the  project  SS’s  were 
organized  into  life  cycle  categories  in  FIGURE  2.1.  Descriptions  of  each  of  the  SS’s  and 
their  classification  as  controlled,  related  or  affected  are  provided  in  TABLE  2.1. 
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FIGURE  2.1:  Project  Element  Life  Cycle  Chart 
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Pork  Protocol 


2.2  Identification  of  Baseline 

The  baseline  condition  for  projects  applying  this  protocol  are  swine  operations  that  were 
feeding  swine,  were  storing  liquid  manure  for  a minimum  of  9 months  and/or  are  currently 
applying  the  manure  to  land.  The  baseline  condition  defines  the  operating  conditions  at  the 
project  farm  prior  to  the  change  in  either  or  both  of  the  feeding  and  storage  and  spreading 
practises.  The  baseline  for  all  projects  is  set  as  fall  emptying  as  this  represents  typical 
industry  practise. 

The  approach  to  quantifying  the  baseline  will  be  primarily  projection  based  as  there  are 
suitable  models  for  the  applicable  baseline  condition  that  can  provide  reasonable  certainty. 
However,  a performance  standard  based  approach  has  been  integrated  for  areas  where  data 
collection  requirements  may  be  impractical  or  uneconomic.  The  baseline  scenario  for  this 
protocol  is  dynamic  as  the  emissions  profile  for  the  baseline  activities  would  be  expected  to 
change  materially  relative  to  the  number  of  pigs  at  the  project  farm. 

The  baseline  condition  is  defined,  including  the  relevant  SS’s  and  processes,  as  shown  in 
FIGURE  1.2.  More  detail  on  each  of  these  SS’s  is  provided  in  Section  2.3,  below. 

2.3  Identification  of  SS’s  for  the  Baseline 

Based  on  the  process  flow  diagrams  provided  in  FIGURE  1.2,  the  project  SS’s  were 
organized  into  life  cycle  categories  in  FIGURE  2.2.  Descriptions  of  each  of  the  SS’s  and 
their  classification  as  either  ‘controlled’,  ‘related’  or  ‘affected’  is  provided  in  TABLE  2.2. 
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FIGURE  2.2:  Baseline  Element  Life  Cycle  Chart 
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Pork  Protocol 


2.4  Selection  of  Relevant  Project  and  Baseline  SS’s 

Each  of  the  SS’s  from  the  project  and  baseline  condition  were  compared  and  evaluated  as 
to  their  relevancy  using  the  guidance  provided  in  Annex  VI  of  the  “Guide  to  Quantification 
Methodologies  and  Protocols:  Draft”,  dated  March  2006  (Environment  Canada).  The 
justification  for  the  exclusion,  or  conditions  upon  which  SS’s  may  be  excluded  is  provided 
below.  All  other  SS’s  listed  previously  are  included.  This  information  is  summarized  in 
TABLE  2.3,  below. 
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Excluded  as  these  SS’s  are  not  relevant  to  the  project  as  the  emissions  from 
these  practises  are  covered  under  proposed  greenhouse  gas  regulations. 
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2.5  Quantification  of  Reductions,  Removals  and  Reversals  of 
Relevant  SS’s 

2.5.1  Quantification  Approaches 

Quantification  of  the  reductions,  removals  and  reversals  of  relevant  SS’s  for  each  of  the 
greenhouse  gases  will  be  completed  using  the  methodologies  outlined  in  TABLE  2.4, 
below.  A listing  of  relevant  emission  factors  is  provided  in  Appendix  A.  These  calculation 
methodologies  serve  to  complete  the  following  three  equations  for  calculating  the  emission 
reductions  from  the  comparison  of  the  baseline  and  project  conditions. 


Emission  Reduction  = Emissions  Baseline  - Emissions  project 


Emissions  Baseline  Emissions  Methane  Emissions  Direct  Nitrous  Oxide 
+ Emissions  Indirect  Volatization  Nitrous  Oxide 
+ Emissions  Indirect  Leachate  Nitrous  Oxide 


Emissions  Project  Emissions  Methane  T Emissions  Direct  Nitrous  Oxide 
+ Emissions  Indirect  Volatization  Nitrous  Oxide 
+ Emissions  Indirect  Leachate  Nitrous  Oxide 


Where: 


Emissions  Baseline = sum  of  the  emissions  under  the  baseline  condition. 

Emissions  Methane  = emissions  under  SS  B7  Manure  Storage 
Emissions  Direct  Nitrous  Oxide  = component  of  emissions  under  SS  B9  Land 

Application 

Emissions  indirect  Volatilization  Nitrous  Oxide  = component  of  emissions  under  SS  B9 

Land  Application 

Emissions  indirect  Leachate  Nitrous  Oxide  = component  of  emissions  under  SS  B9 

Land  Application 

Emissions  project = sum  of  the  emissions  under  the  project  condition. 

Emissions  Methane  = emissions  under  SS  P7  Manure  Storage 
Emissions  Direct  Nitrous  Oxide = component  of  emissions  under  SS  P9  Land 

Application 

Emissions  indirect  volatilization  Nitrous  Oxide  = component  of  emissions  under  SS  P9 

Land  Application 

Emissions  indirect  Leachate  Nitrous  Oxide  = component  of  emissions  under  SS  P9 

Land  Application 


Page  23 


TABLE  2.4:  Quantification  Procedures 
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2.5.2.  Contingent  Data  Approaches 

Contingent  means  for  calculating  or  estimating  the  required  data  for  the  equations  outlined 
in  section  2.5.1  are  summarized  in  TABLE  2.5,  below. 

2.6  Management  of  Data  Quality 

In  general,  data  quality  management  must  include  sufficient  data  capture  such  that  the  mass 
and  energy  balances  may  be  easily  performed  with  the  need  for  minimal  assumptions  and 
use  of  contingency  procedures.  The  data  should  be  of  sufficient  quality  to  fulfill  the 
quantification  requirements  and  be  substantiated  by  company  records  for  the  purpose  of 
verification. 

The  project  proponent  shall  establish  and  apply  quality  management  procedures  to  manage 
data  and  information.  Written  procedures  should  be  established  for  each  measurement  task 
outlining  responsibility,  timing  and  record  location  requirements.  The  greater  the  rigour  of 
the  management  system  for  the  data,  the  more  easily  an  audit  will  be  to  conduct  for  the 
project. 


2.6.1  Record  Keeping 

Record  keeping  practises  should  include: 

a.  Electronic  recording  of  values  of  logged  primary  parameters  for  each 
measurement  interval; 

b.  Printing  of  monthly  back-up  hard  copies  of  all  logged  data; 

c.  Written  logs  of  operations  and  maintenance  of  the  project  system  including 
notation  of  all  shut-downs,  start-ups  and  process  adjustments; 

d.  Retention  of  copies  of  logs  and  all  logged  data  for  a period  of  7 years;  and 

e.  Keeping  all  records  available  for  review  by  a verification  body. 


2.6.1  Quality  Assurance/Quality  Control  (QA/QC) 

QA/QC  can  also  be  applied  to  add  confidence  that  all  measurements  and  calculations  have 
been  made  correctly.  These  include,  but  are  not  limited  to: 

a Protecting  monitoring  equipment  (sealed  meters  and  data  loggers); 
b Protecting  records  of  monitored  data  (hard  copy  and  electronic  storage); 
c Checking  data  integrity  on  a regular  and  periodic  basis  (manual  assessment, 
comparing  redundant  metered  data,  and  detection  of  outstanding 
data/records); 

d Comparing  current  estimates  with  previous  estimates  as  a ‘reality  check’; 
e Provide  sufficient  training  to  operators  to  perform  maintenance  and 
calibration  of  monitoring  devices; 

f Establish  minimum  experience  and  requirements  for  operators  in  charge  of 
project  and  monitoring;  and 

g Performing  recalculations  to  make  sure  no  mathematical  errors  have  been 
made. 
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TABLE  A.l:  Gross  Energy  Digestibility  and  Fraction  of  Volatile  Solids  Excreted  for  feed  ingredients  based  on  the  Noblet  database. 
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